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(54) Title of the Invention: 
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Abstract: 

A method of manufacturing an enclosed battery and an enclosed battery, in which 
productivity can be maintained as high as possible while suppressing crack due to welding by 
energy beam such as laser beam even in the case where a material such as aluminum alloy is 
used for outer packaging cans and sealing cap plates. 

The enclosed battery is manufactured by providing a rib on the sealing cap plate, 
making an opening edge portion of the outer packaging can thin in wall thickness, and 
welding the rib to the opening edge of the outer packaging can. Subsequently, a laser beam 
having an energy distribution with a flat portion is used to weld the sealing cap plate and the 
outer packaging can to each other to manufacture the enclosed battery. Further, the sealing 
cap plate and the outer packaging can are welded to each other while a fusion zone is slowly 
cooled. 
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aioi^irM oi^ofoi ggasa- assioi^g ^s^i-oi gi^i 2 aim qi\ §■ 
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^o^Ain aa, n sot ai£ ua^Ee sal lh^sai, eiboi^ 2»an 2»a-xiM 
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aia«? axis ^s5|£g ssiiaassAL saisj «#©£ai= s^oiu esoi ira» axie, □ 
son At 2ia si^i a»= ftcH5i?i(Hi trxBBfe 21011 aiCHAi sajtaoi °^hQfe soiiAi ?^u-n Si 

GH, 3 Zg^aO 3i!li«iHI tHtt SSOI 3D3 If °»CK 

□I ?!« SAIS i^2^ g^*l|2| BMW ESg?H8tt£S*l 01 E^IM 1201 Si^ SWISS- 

ES SWSKM £l£WO|±M HStSKH, 3 ilSMOI^OII • OI^OiAl^ E^S^M *bHffl- 

3, aswoi^a- 7H7^oii sasa s*wkh watifisw a^scji oi sassoiiAi^ a aw qi ba- 
ssist aasw ^£ e*roii am sasis 501 w&aioiEh 

oisass, asHcu* m"7h nstii aa# edmhi assioi^ lh^ei amsiQiu- ^kis 
201 iwaaish §a^ gta-Eoi n>e* saisi agisoiu ^soi a* 9?bd, 

aiH*iaB 3Ai2j «Qs»s 3dBQi.ua oi§£ia siea, zrs Bift4 stciwi shjiai&, 3 

9BM 2|« BQOI 3E S3, aoinSSTOI SIB MSE SOI 0|gEI3 5D, 

S 25= SEH^Ei a&Sjoi 11 a] a*IOilA|S| aiOIT^gSM DISC g§J7|ftg EAltT 3H«E0ICK 

01 £ 25011 EA18 Ht© ITOI aOl^gSSOIIAI^ a SMI 01^(400)21 3H^raWfl|*M 8H*g£| 

5(4io)f gsqi iwf a^ra aw, ^ soi uxitM qea bi«i.us #eh^ saaisi Hisrsa^a 
as»oi^^';H^^^WEi¥2i sfli^S m\ mom s(420)g fltfstes £A»raAi bibc "*Efi 
?.xwfis*i sa«o. 3Ei3 orat* aoiAigas ors& «a:?rftoa saw swajqg sraimi s 
^ sich axfsi sasis ■ s^sas y\&wapi id sol aoisase BM4 axra 3 

VBff ^ofe §2 tmSAI WEIGHS El Dl 21CK 

3BB StraPIPl* 5! gaS°i £XlM.£ SEH.¥E1 Ufl E5ZK30IU ^a^a^SSET #01 SOI OISEI 

3 an. 

3eiu ir^ois ■test aswoi* a Mason 01 g° ( fe^itj- Hi-a iroi aoiTass^s sa 
sis sa*sw 32401 »«Ei7i mc^ sxtisoi siQ. 

01 a 01 n ^Afgtm m-Hi- ^oi-dil H^a-a^i oii54ug^sAi^ aow ^ 

AHW ^JoH gS^¥S(gS^e)0| ^^AlfHI 3 ¥20IIA| g^qCHI ^JrH 2ISE10I 2! 

2s a^ch a a^ois ti-S5M oietj- s°oii ^ui h^oi ^ei^i -i^ s°]2:^ai^ m^um 
%^u\ mo\u ±Eii°ja^(Hi uibth ass-s?!- ^ ^oilk iss^oi 371 im^oii gs^^oi ^^ei 

L J^EI~ ^!§li^ SIP-. 

OlEltj- ^ISOIl CH^FCfl a 01 73 a 21 ^A^Ei ^Tfl ^S^^ 3^°J ^M0| ^l^l-EPI [IH^CHl tj^EH 

chiai^ 3^^j w^mm s{-;ni sjSia^i ^i§8 aow s^j ^ai-^m ^"Hi g&tm aoi?gg 

s# tmii sixisi, aoi^ gei ^a^sm gaoii ^ei^ ai^oi hchxihs a^sgsoii 

g oie-m ^^i§m s-e^hot 01*012 s^^, mm^ a aim bi^ ^i^i axioii ?icn 
Ai, a^iioi^u ^^eoii gr^ois tj-^ii- a-s oig^ s^chie aoi^ e^j chili ai mm 
2Jtt esoii ci}^^ nq^j ira# ^^^^ 2j^araAi ^strtt zxm ^ ^~ gu 

gaaiai- a§?iioi^2j ^ai-s natra, gs^ofl ^e^e msh^ 3^°j ^§ ^ 

Alti-Q. 3 22F^ 2|^S| xl^OII 2|gt.CK ^^ItH^IOII °JoH ^ 3 ~ 

qm^s gsoii oi^m^ aoi*tsra oiiuAigsM sa^i-oi ^s^chi a-a^^ mm^m m^SL^w h 

ce AiAiui L j^Ai?i3Ai gg^s^ ^i ui-3, ms^ou m^[~ 

^sam 3^^j m&m wnoQ. 

5. IS ^^AlWIOil ^ o. aj Aj £A ,eh AFAIE^Ai, ^7H^hO| £M 2A|2| LH¥^^g £ 

EE 2^ ^1 £ I0UAI2I ^CHSOIUF. 

£ 3^ ^1 gl^l aA|2J ^il^^gM EAItl" S20IQ. 

£ 4^ gia^i 2Ai2j as-MQi^oii »aai§ jji^i^s s-ehm ^Mti a^sa ^ch^oilk 

e 5~ etoi^Baoi hj^h as?ioi^fl gauh^ asm eai^ afaieoiq. 

e 6g aowoii sit!- ss^hs Mst.^ tmm ai# EAitr 

JHUEOia. 

E 7^ SaS"2| BIM2J ^0|2F lg^2J EhTflM EAIS!" ^SEOID. 

E 8^ Sa»2| g&«o| cmii. EIMHJ ^0|2J 5+7||# EA|*> ^gEOIQ. 
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E 9= g£J521 E|H2| ^)fl|2h lg§?2| &71|g £A|£J 5SE0IQ. 

E IIS £ 161 EAIS gffl|A| gttNjS EAItf SSEQIO. 

£ 12= SI0|7a 5AHI42F fl«A|S| 5?fM EAIt! - JigEOID. 

£ 13? Q§ ^AIOIKHI SiB^ 3AI1 SAIf* AtAIESA). H^M 01 2A|2| LHi^SM 

EAItJ- ESOID. 

£ Mfe §13 3A|2| fii=t»CHEOia 

E 15= aOWSSOfl 2jSB 2lS9|p|.iS ggjSte ££, e 2 S.Mtt S3E0IU. 

E 16S O|goj= aoiaira (HIUXIS3 K §If£| EAI^ ESBSA), 

(»)= a ^s°j atomic onLwgsE, 

(b) = 3 m§12| BS*#E, 

(c) = SEHS| apl«S2| OilUAIMEE, 

(d) ^ n Eras^Eoia. 

E 1?S gSA>?=|2| «£g EAIt* E92SA1, 

(a) = ?H5E, 

(b) = 3 s^soiAigi <=sieasoia. 

E 18S 2AI2I 2l&3ilOI^£t g2Jit|2| STII^gDII ^321= g2At?|2] S#2| EAI&- ESOIO. 

E 19= E flAHHOfl St!" SIB 3 3 All EAIt!" AFAIESA1. IPHeKH fe^l 3A|2| LH^ 

EAIth E30ILK 

e 2os amins&joi °JSH m^no\±m §ejoi-= ss» eai&- ai-aieoid-. 

E 21 g a^^2J §Ei HWHfll m|S| g§«2| SEOI^M EAIt!" §SE0IQ. 

E 22= M5^2| SEi Hffae [Q|2| #§^011 IT«SI= 5AfS^0HI1 £A|*H s^EOIQ. 

E 23S e^Pti°1 £E2h 4=M2| =1-711 g EAISJ- ^gEom. 

E 24= £E UE MMWiW 5SJ- 11*1 3AIP U|2| aiOIAfgg£S 2I§?1I0|^M S2JSI= Sif 

1 EAItJ- E30IQ. 

E 25= SEH2J Wilt* 2*|2| flligj-gg gSS|= 7HyE0|H, aiOIAlg2£S 2|§?fl0|^l §SSI= 
£Sf# EAIt> SSEOO. 

iiAtOS 

m\ S SfSOl ZK ISII*! SAIOil CHSUDI ESM ^Xt|2J2S SSSPIS EJO. 

(a i a aim) 

E l§ B ITS2I A| 00.011 =*> 2fS 113 2A|(1)(0|5|- ZIBsl r 3*l(1)j El tO^l A1AIEOIQ. 
E 2= £ 121 X-X3 a^i£ a BSSg, StfHEOID. 



Ei^s semottis salt- =?zo\q. 

01^(10)= Al-Mn71l t,^SOI H30I 2i= SSS SOICt. 

01 Al-MnTll tt=S S^OIh(AI)s 5Sg£S §m 2i7| U1ISCHI lifOlU, E S-2KMn)0l §712101 °iOt 
a^OI& 9fl|-C4W)0| UISJ 2i&&5Jt 3D. E »2f2| *^lfO| AIUXMI Sr h 23 STSHOli SSA|°| 

^tssoiu mmso\ aisieies sztej t.oooAi^Ei r.5»tx §£?i sjssm. 

E 1, E 20fl EA|£! blfit SOI «eifl(3B)g 2l§31|O|^(10)2| JH^hSXEIspW IISI3ES g^Ej g 
BS(31)2| S^CHI 3*^21 M^3AK32pt 990^(33)* ShSEICH =?20\O. 

M2JS(31)B 2l&?1IOI>:(10)2t &S A I -MriTfl ^501 2l5?|0|i(10)2| 7H^2t SS SIAfZfS^HS 
515!- 20IE1-. 

2IS3|OI^(10)Lh «B5(31)-2| ^1- gfi£i- S-EM SAIM 4= 2i- S9I LHOilAI t! Sf^l g§ 

oH3, SAh° 500 AB gg£J-Q. 

h^E>A1(32)51 S^(2AI2J LH^)Ofl= 235(34)01 S=rEIH, E M ^ El" Af( 32)21 ^«(2A|2| 2|=)01l 
= 2|-AI(35)7h S fe *!ElCH SJD. HEI2 DIM §^EW(32), 235(34) §! 2tA1(35)= §SIBU(33)1HI 2) 
§11 SS5(31)2f IS a £EH£ aaSWSIOI gS5(31)(HI 2SEI01 SiQ. 

2^3(20)21 S^5(21)g SS^ ?h=(3EffimiM M^ h )0l 5S#2| ^fl(Sn)0| E*f(^S)S 53^S 
At, ^EI5(23)(HI 21SB SlCf. nE|H 01 1^5(21)2) ^321- 235(34)8 E|E5(25)°S 
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El 01 2!Ch 

tm 3^3(20)21 gft$(22)ft 7im\ EAIEIGH SJAfe SWSh 2>^I»§*1£A|2| aitTS §lh§( 

das m3 a.srstfsia)» saacoift is owieiM^ns oi^oixi^ sttaarawi 

S*fS! 2°£AI, Sf=} g§2| 2|§30OI± : (1O)2K g^ohd 27|*1°M g^EIOI SiLh 

hll^S*BS!!S WE IS Hlia?t£IJOI£ 5! CtOW?h£LfOimS Ol^OIXIfe SttSBflOl gl'SAI LiPF 6 
ft 9Htt 201 p. 

a EE 1O0AI= »35|0I aXIS", 3=f3(20)il> SB 5(31) AH3IOfl= lSg4=A"|S 0I^GH3q= 
13£E|M(26p|- OQEtfCg 5 &2). Q|3 2!§KD1 3^3(20)S 21 331 01 ±( 10) LH2| §9|£|0fl 2g.E| 

21^ ona saaioojasi 2=01 enqgs* eich ach 
ami* B7iO)= omit voi arose*, 
s. 3s 3xi(i)°j sossss S.M*$ S^EOID. 

qois oimshoi a-^oi& tfsss ES93fs«&s«i gsoi a^ 2i-i^§2i 

2l§3flOI±(10)§ 1§*U. 

£.4= »ara-(31-)a UHriaiiii2h2|§31IO|A(10)2| 7Hn*7l§A-|€|i#(10a)l SSftPI SOU 2I3HQ|:&2J 

sa5(3i)# umy^ &8ii £Aiti esoid. 

2l§30OI±(10)2| 7H^?f§nei^(10o)2| L1(Am)0| 21§30OI± Sfl»tt(10b)a| ^Ml L2(Am)fiQ if 

?ii eis^ a§t!-p: xwi&i sssts, s. m eais am iroi 2i§3ooi±(io)2j 213 Jiwisro 

El¥(10a) 9 5&¥tt(10b)0IA| SUoCT t\0\ LHS r0| 3H^SO0AI SKfl 21§3fl0|±2| 3H^ 

7h§XhE|i?(10a)2l LIS Sa'*S(»0b)SQ 11711 Oj 2g£ OlgSfe S*|2| ?H^^W 

BI¥(10a)CHI 0)g«>= ¥31 g3fl 4* ath 

ai£S D^OIs tfg££ S S2*!§2| ^31 SXI2I- QOI1 OlgSKM ESgPhStl'SiS^, 
El«(31b)7|- S.Bi?(31a)2| HUTiail HKI- *«S' 2IS3||0|±(10)2| 3H ^§A>EI¥Ofl 3l«gS 4= Si 

DPIOflAI E|M(31b)2| ^]J|| T3(*m)OI S&^(31a)2| =)J|| T1 (*»)££□■ Sf3fl 5§t]-Q. 01 

3&¥(3la)2f El«(3lb)2| = 2gE §7l2f OhSv'fXIM 3x|2| EIMOfl CH§§h^ ¥£|2| x|4=l 
t,^SAN a-BSI Sf 4= 21U-. 017IOOAI El«2| gl^(31a)2J I32g^E15| £011 EIH(31b)2| £01 
T2(»)Eh gSJt^D. 

□e^s oi 5(31)21 s^an s^ew =s §«mra Maxnooe 74\^a. 

TH^jflAI 2IS3flO|4:(10)01l 5?EIS S! M^^S OI^OIXI^ 2^2(20)S 4^krSh2, g^EK21)2F 

2 Sill (34)1 E|H5-(25)1 OlSShOI S^thQ. OB^S. 213-31101^(10) LH (HI SoB^l 

SW. MSi11(30)l 2|§?110I^(10)2J ^3(10c)2h SgjSlI (30)°l EIH4 h EK31c)21 SOI 71 21 ^x|Sh?fl £| 
£^ 2I5?IOI^(10)0| s£iS=D. 

3EIU 21 §30 01^ (10)21' SB 39(30)71- S*l ^M(4O)(330^), ^ 21 §311 01 ^(10)21 §B(10c)2|- EIS2J 
§S(31c)2J STO^MOII aiOISI gf SI^SS iABKN aiOIAigSl tS*CK 

01 S§1 §AflSI S!0. £ EHIOISIggOII 2)§H 2|§3|0|^g gejSfe a° [ f EA|*J- Ah 

AISEOIQ. 

E 500 EAIS SflOflAi 2D-?52(51)^ D. §^1 M2J5.i"(31 )lh StS^ 9 LHOOAi S2j2J g*p°g qi 
4 2i£s EICH SiCK 3 El 12 01 2Ha!^(51)01l aiOIAHlT ^aS-xl(£AI45^f)S^E1 1° 

sra eo oi 73 §oi sssp. 

eOO|73§ ^3§X|^ VA61 OlgShOI W§AI?IS 2££A|, aiO|A|§(50)l 1^§2.S 3^*^(0111 
b9, aiOIAI!^ St^4= : 50pps). HEI3 01 aiO|Ai§(50)g 2§!«5(51)1 51&2SJK1 MEJW31) 
2f 2|§3|0|^(10)2| 3H?7f§WEI¥(10a)°| 2311(40) §011 SIWOL §S S«§2| ^=(52)(^^2!S 
: 4= H -t!i«m)l SSti-a. 

□IBIti- eOO|73§2J 2AF§^!01I °ISH 59IO0 2iS ^JH(^3 sE|«(26) WW\ ^§ 

1 5= 81 2101 ^^(52)2| ^Ml gSAIS 4= 2iQ. 

aiO|A|§0| iAIS ^5(52) ¥MQ0A1^ S&5(31)2| UHm&l^(E|S(31b) ^g)2h 2l§30OI^(1O)21 
3H^3h§AhEI^(10a)?h ggShO) ggSS 4S7I30 S^D||. □ gglS BAIZfWAJ gHUQ. E 5(M|AJ 
60g o| gggoi §2a SS^MOIQ. 

S aiOI33§(S0)2| ^5(52) ^100^ ti\mgJl±(M±Jt±)J\- MAI-2IES goj SiH, 0|S °Jo|-01 g2 
^M2| ±m?} g-AI&Q. 

aiOI73§ SS§'»01|A|£| aiOI73§2| u^4= S S§g|E(51)2| ?A|^E— aiO|AH§(50)2| ^*(52)0| 
SISOfl 5A^ i«(52a)2f StHaEI£S(g§ 40%~60X §E2| SbHSlOl EIS^) 5§*HIK 

OI2h g^Ol aiOIAH§(50)l 2§&l5(51)0flA1 33fl,(40) §00 2§Sh01 5AhSf3A1 3311(40)1 [|}s^ 
§tJ=(S 52| f|-4 h 5 A |f)£g S §^.1^(51)1 ?A(^£SAN 3301 [Q-EI- gg^g(60)l 
^tSti-CK 3EI2 3311(40)21 SiaiOO m^tlH §2J1 ShS^D. 

□121- SOI 2A|(1)21 X-fl^Ofl 2i01A1 = , SEH2I- gtJI BXI S&t^ §&'52| Uf^iai ¥M1 2l§3flO|>i2J 
3H : ?7F§AhE|^0fl g20|| 2|*B 2§5fe 301 OhLIH, El Ml ^ MS 51 E 2D0 EAIS 
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UW SOI 2*IM SJ0U1S #35(31)21 HH^Si! ^M(HI^'aM(31b)^ SS£J 51 Oj » 

Q. B 2(1 01 79 g°| MU73U EIM2J feOI §M m£l-Al£ Shgg 2 73 GUI 0121- SOI Em? I- kf73 Sfe 
§£ SID. 

WflSj- «SB273Eh Oiat^ SJ0)A1= Bl«2| ai0|?3 g£5 € 

msfe goflDTqgoi shuts mwwz azra^i oiaswaan gzrap. 

a E| SH| ^DB T30I BiaiSJ ^BflOfl CHSKfl 13711 gg£|0| SiSHS §§§21 SHUTO SIDSfe 2^ 

s *t§ ^owhs §§#s a^a^i oia^aas a^raa 

EE 2JS3flOli(10)2J 7H^7l§XEI^(10a)2| S-JJB Lis □ 0I2J2J ia^S(10b)2J £H L2MQ£E tfH 

sm a«°s a oi 73 mm sitr §§§21 s<hiuxi= tf# edsk?i chsd. 

0121- SOI §§M2| gO0U?3^ gglS^El SEIHSK7I 01371 DHSOi, 310173 SOU 2itJ- gOflLIXPI- § 

§sM ^EICH g§12| a^S^ SEH2I §371^21 UISH OH^ A12.H3I ^0)1 

Q. [DEW SSSSOilAJ ST8*fe SS^g S * SiQ, 00 0IS3 £7ltt tim SOI 273M 73 

[§asai 21 §?j oi^(io) s ssaei ggjsioo) mgsu %&gw mm 

§S32| 21 §31101^ (10) S §SS2J §Sa(30) *!&2| SfiSM CHoKB £ Alio I 2StJO. 



cmiu ss AiMaoidOA °m sulfas AiEerao. 
^ s boh sEAia ai-a- soi ejoiTaoi sitr §ej^(§a^)2i u^m sti^as gst!-sii*!2ii 01 § 

5K)1 Stm±3(ifHSfe! ; !Jg7l?m2lS2| r^a- h#2| SSEig^j . 2SUAK198Si2))W 2|Sfl si- 
71 4*f*l 1(37}^ Ul>*g HISS- §3E g-S^), 4=***» 2M OlgSKH tt^2.S.m MOI73 g£Ji?2| 
°ltB Him IgSjg d-#SlSQ. StiaiaSJ td^°| SlsEcM £0|7| £|S|| 5. 6M £AJS 
UF2r SOI SS^HH^I- 3QI1 <|3t£|£ MOI73 ^50flA)S mt\ W^tm SM^-S 51SQ. 




ft : S£ 
J tO: 
E: 3i 



sa^52!= aioiTgin-s- i.06«si vag 310173, aoi73nj«i 9.3 *\m. a 213 450m 1^^ 12.0ms 

£A1, ti^AJZ^ 310173 S iAIS^EI SE^d g§ gng 71 73S2S E|g0PPIHW°l Al^g 
aaSKM 15.0msS tSSI-SQ. 

s m oi s\n t*m& ie^(3ia)Ej s-w im 3oo«d, mom. sm^s. hp?2§ cm 21 

as(3ib)°i soi T2si aoi73 ss^gon s^sfs §§^(N/<rf)£i sTiie uau^ ^SSOIEll. 
a eooi73 ss^soo 5 gg^oi ^si~ 5200 n°itKs\ 3 ¥?i(w ^5i= mg^rn d 

E a&AI?l= 4*1(T2) 0I2J2J «4== T3, LI, L2 2^ 500«nS, Ig^OI 517371 3g 52!£S ^SSl 
2Q. 

01 s Ton eais am soi a«(3ib)°i 501 iz7f ^#^3 se^oi siowa, gaasi se^oia) 
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si <=m tioi tm^m ® $ sia. 

###011 *J7|£ 1#140I 21 §311 01 ± Sj ggja *B12J 2!3t.WO!7l011AI OlSSf ^JIMAIfe 2!St>?8 

7\ 4 xidWs)! ass aaioi opiejss sasoi g?mi- dboi^ oiag axi se^ g^ot si- 

0), treW S- TDflAi g&¥(31a)2J *?H1 a«(31b)2| fcO| T2= 5 PI 4**4 32| ^Jfl^I S^S? 

e^ ggsfe 2di un^er 2it * so. 

§71 4«t*l 3S EqStttB £ 8SI- ©01 SQ. 

01 sgsgoflAj 1§§?0| 2!§tW!t BXI oPI ?!oBA1=, * §71 ^&| 32) 9*4 ft SH^AI 

7171 $|olIA1£ £ 8O0AI Md^ 2321 22i*$|(H)AJ2| £71 71 SfiSCT =JD. 




01 E 3011 EAI1! UW ©01 E|H(31b)2| ^IJfl T30I g&¥(31a)2| =11 Till ©£ x| 4=019 gggou tt 

^lofe g#§j= °!3&;>i(O|7|0i/dfe, 4 xltfN/atf) ^EOI §Q. 3B1U @&^(31a)2| Tift Hg 
5112 W3S-2I E|2(31b)2| T3S §f>J «B7f3 §013 L>. ^ ggftOfl 

II HWdH 93 « SSW£Sm9«r ,3S ss * (3 " ,a 

toew ©^di§ tfsssi 7i78S}ei t£f nam gai- seeei^, ei«°i ts? §F7fl si«cm sbe 

50ab 0|§H2 ^§5fl0t *K3= AfgJWE HatlS, 3M(31b)2J *£J1 T321 S§^(31a)2| =OT Tl£ 

o^i m e^oies ssshs 2ioi yi^oicm tr ^ so. 



E 2|§3iOI^2| SHI^S(10b)2| $Hft 50Q*»g 3§§1Slft HU2) 21 §3fl 01^(10)21 
7H^?7l§7a-EI¥(10a)21 LI 21 £80179 i=2| gfe'^Oil «7I£ gg^SJ ^TflOfl CHSKM tfs^SD. 
OI^IOflAI T2= 9tW Tl. T3, L2£ S<= 500*»jH gSSFSRD. E 10= 3 S3*g EAJ4J- *«£OICh 

01 E 10011 £AI£! U121 SOI 21 §31101^(10)21 7H^7(S7JEI^(10a)2| L10I Sl^M(10b)°| 5=W 

L22i ©g xi^ois g#sofl g-aofe g§§^ ejst»?o(4 xioVtrf) ^eoi so. zieiu 

2I§31I0|±(10)2| #ifl^S(10b)°l ££fl| 121 HgSKD, 7H^7h§Xei¥(10a)2| LIS ^?fl SH7ra 

i§^= ^oisa. ^ essoii s-^si— it^i eist^w cn§ra cm ^ sioi s»2j g-a 

f <gmm<3 fflS3|OI^(10)S| 7H?^g»EI¥(10a)2| =J» L1g SM¥g(l(&)2| =W L22t #§ 
3 SO 8f?| ofe 501 ^2SH3^ 211 » 4= 21D. 

CUEfAl ^7|£f O^J^S ST¥0IS tfSSSJ PITfl^S! 5E1 33tf 211- ^E£l^, 2133101^(10)21 
7H^7F§-XFai¥(10a)°J Lis S^Cffl 68 E ^ 0|^2:S ^g$80f ^L3S Al§g 33SF3 
21 §311 01^(10)21 7H^?7l§7ja¥(10a)2| L13I- SSO¥g(10b)2| L2^ 4=*^ 5S E^ol- 

e§ issi^ 201 um^ieia 

01 S-TH^Jg S.^o|-ES £| §3|l 0| ifl 0)2| 7H^^?^5l¥(10a)2| =M L1g IgoW M2JS2J 
E|H(31b)£>2| S^SOI *f§3fe SOflAJE HH^SICK 

9J #a¥S0)|A| #i!oOT ohOj LH30I 3H^? 

" lii s«¥^at3 spa ssshaxis.H, e 

HM EAIS »2h ©01 2|§3fl0|^2| LH3 rS 7H^7|§WEI¥ S gSI^MOflAI ggSIJfl 213 RDI 
7tt=?7mnS*mM SfflOTS* oKB 2l§3fl0|i2| 7H^|-§7^|«2| Lis gjcfl^SaO- !|7i| «g 
olE SO. 01 2§g OI#©fe D0|2| 7H77h§XKI¥0fl CHgofe ¥£|2| ^?fl ZH&ol 

ti© 4 2iQ. 

e sasoe 2i§3floii08 rn^rn m agse a on 2i§3noi^2j 3n^^g2j ttsi£s § 

§5hES sp| g|SHA1= E 401! EAIU H12I ©01 «SSfe 201 tim^t\UH S ^ 3D. 

(^AIOJ) 

§71 gAI(l)l, 21 §311 01^(1 0)2| 7H^7h§7KI^(10a)2| =]fl LIS 40CU. §Sfi^g(10b)2| L21 
550ab. g£JJI(20)2| SIS(31b)0fl g&¥(31a)2| Til 50CUm, 3M(31b)2| ^0| T2s 500 

n, aS(31b)2| =J!i T3S 40Dn. S9#HI«2J =l)flg 80tkhS ^§S1CM 0|*|S| 30173 2AS32g 

a^TH mmm ^m&mm zmno. e opioid m a§oi oistr 2i-*i4= §71 ^ 

^ 3¥E1 ^tl^l 52| &?J^1 °^t>D. 
280173 5A152j 

280IEm§ : 1.064A»(VAaaO|73) 
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2§0I*I1± SH34= : 50pps(1±/<e) 
mm ±£33 : 50tkn 

MOW g| ?AH%E : l&rm/s 
(HI 280) 

as?floi±i oigoKB 2i§?ooi^2j w^y&jw^n ^301 sisjskhi a eh sass nasi §gj 
s &?m its i2£s aoi7a§ssK>i uuaoaej m&i sxie §}*th sh^skh aai^ggg zxm 

2D. E ag?il0li°4 ^DO^ 500*», SS«|2| =n& 800*»2J 2§ 0|gS«D. 









<l,0%(10%0ie) 


UIJ20B 


27.0% 



01 1 ichi uay< am mo\ uisodmai^ saja^Moi zas. sroia^co chskh, &?\ 

3^^1# \X3m mm * 22D. 

01 life ^AIWIO«A| fe2J*H HF2I- ^0| glij 3X|# XOS^S §3A|(rt SSTHitHI g 
g^s MS * 2iJ2. HEMd 3°|21 tftf * eifllf 4= 2D= 291 2211 
5 50ID. 

£ 12^ g9| £3ol-0flAI gg^M ITSSfe 5MS4^S UEKd ^SEOID. 

0! e 12°) 3sies as wmsi zamw urn® 2ti«e£i 5£AhAicni gg^oi efzi- ?ixi^ai, 2sis« 01 

§2J g§^2J 371 = 712J gg*? ag & ^ SID. 

E X-UE&S2I 1°^ W^Sfe gg^HI SOiSiOl 6.0 x lOVcrf §E0|XI5, £AIOS(HI 5*fc» HI 

2&g°i g?s ^sfe §§^21 acHsroi 4.0 x 10'N/crf oihjoid. 

DDAI ^ A) Oil 21 2fS aa^l 2X12) *fl2SS© SjgS^ Ol^lOfl Ai 0|gej 1MP0IS tJ-g2) £!§&E7f 

4.0 x idVotf §E°! 2g 3aShS g^SI— 2|CHg§§?0l 01 2!§SE DISIOI &IEH ggSI-^ □ S 
St> 211* SID. 

(M 2 *!Alt») 

oisi ds ^Aiojiofl mm #2§foi ^i^as gsm7is eo. 

12XJ2J 

E leg D_g_g AJOaOil gfcf Zfg giB^ 3X1(100)(0|5|- Z^SI SAI(100)D t^>S| AI-AIEOID. W7I0A 

^71 3X1(100)21 X8iS«0J lUm ggSPlS «JtK E ggj 5(31)21 a^f g 21§?ilO|^(10)21 m& 
= gEH &'S.^2J 322f S, g2J»(31)s 15013, a 2l§?«0|i24 

ffl^7h§X>Sl^(10a)0|7iD Sl^gOITiD 3711301 g§SCT g3a^3 2iD. 

E 1<t^ 2|§3flO|>:(10)2J 7H^7^XKI¥M S 2J 5(31)01 5|$I«CHS ^EH2J a^^CHESA), 

§s 5(3i)2j ummm* s a§5jioii(io)2j ^i^7hgx>a^ ^501 eaieioi °id. 

?d tfSSS 1301 2{= SS&fOl 2l^3flO|^(10)M Jdl^D. 

E Al-Mn74l tfS5S SSSHS SE^^ej M2J5(3I)S U^D. 

^Xl^og^ £|&3flOI±(10)= m^Qm 11221 15S 335:1 32 0101 01 y DOIM 0|gS13, MS^ia 
D#2M SS5(3I)W1 ±g£J ^(131113, M^5» S S25)M V\9i^H. g^5XI-°| ^ 

^oii 9inm urn au2j*n,^stfi saaoojM ^ismhii. 

m^um 2is-?iioi±(io)w oi a mmi B^sm 4=asi-a, m^52f smmm s^isjes s^a. a 
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g££ 21^101^(10) LHOfl EM°Am 5B«M1. &Bl(30)g 2l§?fl01i(10)21 «SK10t)» #S»(30) 

2i «as(3i)ssi er9(3id)si 301 t\s\ mm\n as* 2i&aioi±(io)Ni frassQ. 

heis sss(3i)a umn&n sisal oi£.(io)§i th^sotei^m arosi swot c&ei- 3om» 

iqomssioi sit* sbi 

S 15= M 01 B SE Oil 2tfH 3"S»0| »Htt= £??# EAIfcJ S3 £010. 

£ ISM £A|§ g*t= a 2HXlU0W(homogeniz8r)(120- ■ • )2h S 3S7aUO|73(120 - • )0||A| IT 
#2?F= *SS!5(13Q)» ^HlSfe SJ ffiHXlLHM'WtZO : ■ ) a ff3»Z(13CD 

= -ssosihs sasKaua ststi- 3 lhmai gsrsi ««as 4 a£^ sjq. 

S £3HU0lri(12Q- • ■ )= apiAtt ITS§fl(£AI 3^*10) S£EI= 301*1 

»(r«)» hi set i^ (i4r- • ■ )£s «tim= ^Baaoio." 

493£(iap)& #7i »*(Ui ■ ■ * )i saTH^ei &?\ ^mmwM *!soi aas^ i= sm 
pi aom AftiiisafiQ. 

oisi hoi aoixwcMO)* as Mtta*a, mra eh oi« ire axiE-« £Aie«£« u^^bj 

«W £ 2iP(Q| [HtjAI= B.ES tffttt). 

aoiss »s-s*i= vagi oissioi h»ai3I= 22sai, aorasrws a^yss^s s^ckmis 
M3 ami* ew^ : a-m). 

aOffllf-01 21AKe! ±5(150) 4V0l/d5 *BI3(31)SI HW«I BS3Wli(W)fi| ffl?7*§7JE| 

^7} 3'SEIQi e§M0| g7|=Cfl, 3 S§3© BAIZHW gUSCK £ 14, 15N4 HQS 0| 88*01' S 

£ eaiswis settle aoiTa ±5(150)21 ?sioii= umg?^(m±?t±)?\- saei-s^ £! ch aa, oi 
£ #7i an i fiLAina n»7ws a owe- i^s-xiou^ aorassi 3 y l0 |^ ^=(150)24 

?AH*£= 30179 ±£(150)01 SISOij SAhtf ^IF^iei £BI1S£I£^(S^ 40-60% §£21 atflS 
901 El£^) 2St». 

aom ^(i50)g n ehiuxis5°i biwsi sewi- ssra s(40)oii she* ^a^q. oi^h ^-01 chi 

7FS" ^ yiOl^i ^^HJ gAjl ^(40)CH! 2^ ilS?flOI^2|- M^^OI S^ufe V^QilAi 

om mo\ mm&m ^sa»^(i30)s it«(40) 2-oti ^s^ra saf&isai stik40)m co^^ 

U°J 11-^5 A1 ^tf)2^ *j 2SA|L|-0I7^(120- • ■ )S 21^(1 30) M ^1^25 ?A^2S^ 
S^1(40)M [CfEl- 3^^^^ gS^M(110)M S^^Q. HEIJ1 S 711(40)2] 2#£i|0il gg^FII MS 

[mm ^ oiiuAi^^ gaofl nitt sami chofoi] 

^71 MSSSQfl^ Ah^ti" aiOI^^2J (HIUXIMSM £ 16°1(a)(HL £ tH5 §HH^E1 °»^o^ Q ,a 
El 2 a0|7a&2| QilUAI^iEJ £ 1621 (c)H EAItO. 

Oil £3^ S^^-2J aQITcl 3^°J aiQIAi ^^2J e^lSCHIA|2J CHI U AIM 71^2^ 

g^^^^Ei ^^|S2J (HIUAIgSM UEKHH SiCK 

£ 1621 (a)Qil £AIS bf2h SOI CM 71 Oil Al Amt[~ MOW ^^2J (HIUAIgMfe (c)CHI £AIS ^EH^Ei 
21 Stf^3 7h^^M£E^ P-sq. 

^ £ 16011 £AIS bl-Ef SOI aO|73 ^^21 g^j ^^Qj|^ Mm^^ OilUXIB^ 21= l&tl S^OI 
0IE1SJ- SSS^OI ^Sul^ SfeS ^ OUTHLICHStmarangoni convection) 

21 Bras ^raiw ^ 2*a. 

g^^l ^Ofl SIOI AI ^£7h feTM^s i3§-qg 71AIHS MQ 11^21 S£7i ^ 

^o^ oigEIH, Hi 2!§HM SS3^2J ±M0| BTSSJO. £ 162J (c)Qfl £AI3 Jt°±gmm Ell 

oiAin-e oigi&h3 a-ora i«ssi sa^ttoiAi wom^f an, ^^h^ s*khi cuEh ouuai^ ^ 

QI-AIHsc g§M21 S£M5£ S32S »«|*ra S&¥S0ilA| S£7F feU, ^^SOBAI S£lh ^711 
^a. 01 Bit]- ^£^HHQfl 2|^H §§f ^g^M ^B^S ^Ai¥ ^^¥5^¥^0|£|-^ ^125 ^ 

DH?(Dwau :H^)7f aaccKE ibej (d) goii sk^x dhai oi chwsi a°fi uo-a). n 

S .flAIOJMAISI aOISlTg ^7IeJ" UhEh SOI S&¥M (HIUAIM£0|H^ l&^OS ^S^fe 
eeMOIlAi^ s£^HH7h ^'^^o^ ah o^q. [[FEI-AJ 01 ^^01IAi2J S£^HHCHI 713^ UmHU 
CHS2I Wfc H s ^JTfflW 4= 2iQ. 

0|£F SOI 0HrHL|CH^7F ^^^^ SjTiflil^S^ 301X1 IHH 21th WIUAI7I- g§§ AI¥S s2^2 
^ 7h7| UJj^DII 37«(40)> STflDhW §i¥ 4 2iH(£ 1621 (b) 5|§^^^ ggj 

soi woi-y 2731 ^ an, £ nam ±% ^&*em-m ^21 onrimcHW(£ ibsi (b) mm 

SWi CWIA1 CH^2J S°Jf UEFHW ^7|>1l BO. 01 BjU Uffif SS ^3tfi(sllk hat) 
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£E OUrHLICH^SI 1T80I ejJ9IE|7l DBgOfl 3a?gr^M 3 iPi Mi! 4 21P-. 

gggoi azrai ua *S7i£ i^oiaef, spoils sissra, §gsHj gig^sj 

ej^ESAN §gg*S}2J SgOfl 4871= g§^f 11 4 2JQ. £E Ig^OI 271 4=*W 2011 U& 

y< ui-a- sdi SEaasi t^43 uehji= sjss^eie sethhm 201 ig^ Tagmawi 

a^SD2 IT 4= 2iD. OlSSf 1T0I SS?Hi(WA12| gg^g Ml 4 2I£HS 3^21 4= 
a 7|g3££= Sa°l 7^8321 SMQE SSS^SI SE7HH71 SfOWir ?feDS 

#7it* sue s oi a an ir 4 sia 

a #71 gg§? n^m safe oi§^ gej se^i- aow cut sejoy oixijq si=7hhi 

a 0121*1- DUnmCHf? g-gO| a#SJH£ HSJITiig 4 SiDS 4= 2iS 

asi moiiAjEj g&^onAisi onuxi«ti~ sissd. ©em a 2101 on ai oouxisjapf ssi a 

£ 3 SI 51Dlofe 21S OHJD. 



<0.05 



aiois m&sn ojimxi 




5 : 01 571= UEHJ SIXI 2£?J5L SK?|2j 4S £2SKHIAI°1 #71 AlgOIOId si^Oll 571 

7a i+ on °m sgasiD. 

AI#aiOld°l 41! 53; 

21 §311 01 4( 10) m gSS(31)2J 5=ffl ; 900,™ 

YA6 aioiTaifei ms ; i.o&u 

2Ah6£2J 5i§ ; 600a» 
2AHHIUX1 ; OT, 70B. 

a #71 ShTfl^g E^Sfe DilUXIMS^ a&omWMMZ S01?1X1 8^D. 7f^i 

S3= J l(x)7F %\?\ 4*^ 7CH1A1 UERHS U^e^ &OL S^2J (HIUXIS^ 

Q (MUXl^SOl 5X0ILH2J S^^ aoiTJ ^«2J 20««E °^5h7l IfflgOIQ. 



I(x)=exp(- 1 | F -Xx2) 



s-7is- 1»£* onu?;iMi2i aoi7ggo S §g*fss^ §sxwho)hi tt#g §ai(Hi a= ^stt 

*!£fOI 1<Q. 

E SM42J «0|:g ifM 2|oj §SEI^ £1§?|I0|^^ SSI?S1 SS^(160)2J AIAIEOIU, 

S. 172| (b)S 3 SST^M^l EJ'53£OIElf. 

01 § SSCH1 EA)S Hf£l- gO| 1&|)0|73 ^5 OH Sjy §SW*|(160)= 2J0W ^5 «&«2| 

aiaw s^oha-i^ urn m\ #§#oi sisskdi ««eioi 7h3, a gg§ #v(aioi73 
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^s>f2i stuhj saw seism mw& era^saei n i ssto^ «(i6i)2L 01 1 ggxra^ ^ 

0)7IOflA|2i §§733^(162)= SflOITa ±£2| ge^2| Oil U 73 71- ^SSKfl ^SS 201 Hlgg^HJ 
3*1 2| §Af= 1 1 §3733^(161 )!SO «tt a^S EICH 2!D. 

SUISSE iil^'SSlo 2 ~ m * J 3 ° M " DfW2UEH "^ ^ MA1 

oi2F got g gAiw2i gagM2i §°2i iaoi« ^sofl 2itf ea^2i g^ei 3?fl 
nan 01 s^wsoi mom ±521 sjs odli73i gusKHi ggsKH gat* 3^00^ mow 

OiSOl 2lO. 

asm sms.'e aoiTairoi s^es £a*sch ssejhs s(40)oi mssi^ g®m\(\\o-w 
mmm m&®nwM?i 200173^21 s aow iS2l ^^(m qsq, mmsi ^ g 
m 2isb ami* ±$(i50)2i zwmmm o=n, mmm°i m&s. 01 snmm°Tm^n vwoifi 
msoia. 

oui mm mmmzi mm ±521 bursa *7i- erzr 200179 £Am- g^iw^oi^ d, # 

71V §3733(160)21- 7121 &s s SW £|71 S^SWl U-^S **£KJI SD. 

©a aioi73¥2i aioiTa ±521 ggoi axiE^ 2ais> s^m^(?boi± 2) ami 73 ±^21 oauxi 
7t- 25s sgr^7h 2*170 ses §273321 ^^g a^^ss^ 01173 sra momm- $M£m§ 

SQ. 0I2M SAISfS E 18311- SOI SO. «* 373 U|@iEii CKf BS^OI ^aIS#°fs 



0121 



!2i smasoi um §S 73^1 2| ^#01 1^12 



SEHOflE SI-S7CT0IJI 
3? 



9J 2 L,W2. l n^fS^§'J^= 2IS3IOI±» §£J52I §?H 2«01l ©SI SSEI= §273321 «£TS, 
B £!A|0fl2f SEH2I S^OflAj^ *<735l QMO. ^ B ^AID02J SH^ SXICHIA)^ Afl£«Mf°S *!2S1- 

si2 gs»*i^7i ^aaoi £i§?noi±2f sas-21 §sg»oi ga2j ggaoii u\m hth 

Sfaas ©S73^^^o^ EICH 2iCK C0-E1AI &g^2| 273011 SiOIAI WSfi^S TliaK^il-)^^ *f 
SttCfe SE122171 2|0iy-, ^ 37H5H2J s 0! ajom-71 01^2. - i!SIS0l 2AIS 2 

a ^ SO. 



5 g&-^71 3*IE^ ^Sfe SOI ISgejOl 9\X\°S. g£JS# 
(gAIMI) 

^71 ^AIDIIOfl 71^5101 ZfS 1!^ SAIg X|2miSD. 
21^31101^(10) S #ej=K31)2| 5=J1£ 500Atr,S sf^D. 

msAioy sumai. vab aioi7g^sg dj§s i.oe^nom, sai^hj 

I^SS BOW, 709, 80VK tSolSQ. 

(uiaM) 

u o^£S 2fS ^ffl^i 2733 731^ 



500N.S 5AKH1U73S 



mm®°i 0BU73S571 OMCfe 21 0121011= #71 4'A|«|21 
2P. 



(^^ I) 

4'AJOII 3! UIJ201I2I «ligo S 2X11 T$mtU ^gqg oi^SFSD. 3 S lOfl UEHtfJCK 

017|01|A|^ EJOmiWI 5A1EI^ 7Hi(H S7|^ §g« g 7 IS g 7IXBSHI SiQ. 





mm (w) 






60 


5.5 


70 


6.2 


80 


6.9 


^ A| 011 


60 


3.3 


70 


4.1 


80 


4.6 
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s mm sr # stir bra- at)i ^Aioiiot! mt m\nm\ 21^ ssddai^ m 120121 g^oii hiuh eh^ 
is^oi iseioi 21a. 

^ ai 011 S Biaoisi a5i£g gxn aqtui, ^ch^oi %>mm ^ u\mm s/wach 

n S3F saimm Sfi- aoiws-oii sitf ©souAife ui 1201121 2^00 uiti Hatvattoi ch^ in, 
«i3saoiiAi# ^Aiofloii smj bto £soi 95% 01 #01 so. 

tftirtir&i %*gm hw& sw^aoi mm, ggoiiAizr n sbxiuquqsi- 593 tmsxi 
Eh 01-201 ttaaw stii, 011s ^' - ■■— - 
saw 21 on aioi73 arasas^ 
on ^s»og^i g&fi a^a- 4^ sick 

a ai aioioiai&i aow ±ss awoiaau, 012011 essm sul awn sfa- B«t*«#oia 

U datiai ti30|E}£ #»aCK a 0IS2J 0|2|2i| S#2| 3^011 = ±S*!3 OA'S 5 
3 91 0173 iS2| Sa»'7iafe a£H*ig°3 UEHi "4= SO. 

(XII 3 gAI Ofl) 

□son e tm MMwm mt[o\ asspig t+a. 

£ 19fe B SAjOfrOfl aw II B 4 BjQ(2DQ)(ei«t 2^*1 2A|(200)Ef AWEOID. SBa± 
£ E 1301 EA|S 273(100)21- ITS fiiS UERdJQ. 

SX|2J flSHHI SiCHAI, SSI&OIU 2IS?1I0|A € U g*2J 2A|2] ^ fi^2J ^1 9 2 A| 

012F QFS9W0IHS fig'S SqSPl.S £Hlh 

dpiouis ssffiii- 21*^101^21 sasraoi m 2 maioesi- esq. oismw gassoii cHoi-oj #ai*i 

CM 01 73 SB Oil Sffi- MS] 

e 20^ aioiTaesoti 2^ 2is?iioi±s gsofe s^e eai*i- esoiek 

S E301I EAI2 gflofl SiOUi, Sira!£(210)= H g£j£H31 )Hh StS^3 LH CHI AH °]2J21 

*fH3 ^St* 4= 2JE^ £101 aQ. HEIH 01 SUS! * (21Q)0fl EflOITEIg BfSSfl (EA| £5^)3^21 
a 01 XI §-(220)01 3£mO| £E£IE^ £|CH SJEK 

EllOIA^ ^ig-Xi^ VA8# OlgohOI ST»AI?I = 2£3Ai, MQIE1K220)S l^Sfe^S ^^^QKWIM 
S3, aOIT^l^r : 50pps). 

01 aO|7aH-(220)S Slj-?1!^(210)M glU^SWi gae(31)21- 21 §51101^(10)21 7H-^7FSXFBI¥(10a) 

21 g7ii(40) asisioi 4^ g«^2i ^(230)(^*i3 : ^w)m asttQ. 

OIHi^J- a 01 7^1 §2| iAfe^Ofl 2JtH gS7H^2J ^?|0f| (^3#E|M(26) M)01l S^! ^ 

XI ^^(230)21 ^^^S m&Mm 4 SiD. 

^101^^(220)01 ^AhS ^^(230)2J ^gOilAI^ gS5.K31 )Sh 213^101^(10)21 7H^h§-7JEI^(10a)^ 

mmt[o\ eegoi n s^is &ai^ou ^n^a. e 20011 Ai 240^ 01 gmmo\ gn^i 3101 

aOI73U- ^SS-xlOilAi ^2^1— ai.0Wlf2J ^4 S! SH-S!^(210)2J ^Ah^E^ aiO|7^1§(220)2J ^ 
^ (230)01 ^ISCHi iAF^ ^^Hl- *]^ol £^^£§(1^ 40-60% SE21 ^bUSMOl £IE^) iStt 

oiah aroi aoi»s(220)s sa^fsai aoi7g&(220)2j ^(23051 tf&ra N^i-^Mim (25ojs^Ei 

£1^ N,7^M Si^^SAI MA^Q(°|f : OflM M3 5E|EVg). ZlEI^ 01 S5.!7}-^2| M?I^I(HIA1 g 
S^M^l gS7H^2l ActPh WTagES EICH 2tO. 

E 01 S^^h^^ LH^OII ^bl*]- 71 (260)011 Ai H^2S 7^E|H UA1 g^7H^01l 5S£IE^ 

£101 SiCK 

WrEW ^^(230)01 ^^£1^ 01 H^2J 5hiS^|?|MAI AlAlol L J^E|E£ 01 

§S7H^(HIA|2J §g^2| SftFEIOl 3^21 v»0| eiaSQ. E ^g^HIiEFE 

S ^^^^^ 4 2J£H£ SAI LH¥21 ^S£i €01 1011 21 tH ^ |'£ gjQ-. 

?H^£1 400K OI^HS ^gufe 201 Ufe^ohQ. 

E S£7|AMA|£ 21011 0^5^f^ €21 Umg?t±\J &± €0| 0|g£|^ S°E 

Si Eh. 

0I2F ^"01 7hS^ M57^M ^013 Ai aQI7^§(220)# 37)1(40) ^011 SITSI-OI ^AFuhSAi 37l(40)a 
CCfM^ gftf(E 202) A2 g{*f)o S s§gi^(210)S ^AftJ-^^, 37«(40)M [CfEF 3^^HM 

§s^(240)s m&ttQ. nEtn 37i(40)2i siaoii ssem sstch 

H57fA2| ^£2^ ^e^2J 3711011 CHqI-01) 
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aoiTasa-Aiw *a.*'M M*fl*= gnat, sa-*si g&cnq a es^oii iMtefg i§«( 

±*ei ssr^w if q.)g Sfflioji cn*kii st.tfi£fl« Qistfroi «wrach 

g°r¥(Hi a^is ob^of- urn srqi aoiTasaoj «bwkh gratis 

qoi *$2i ssr^oi-Ai ?® an, oiaoi Hqwa±i aaoiaa szt&Pi misoia 

□i s»a±Boi sic sb^s oiora s.soii 7i^okh wrath 

2155101^ (10) ■ S gS5(31)£J 5=D|| : 3Q0*m 

aOI»»2|- OS : 1.064/tm 

a 01 SS| KKIttE : 1.5 xloVctf 

aoiJairsi £*«ia : 45tu 

: 3.Qns 

aO|73^^M^E12| 44Aia : 5.0ms 
*HB2| ©g : 930K 

8&#E|M(26)2| ^IStf g"a§ : 600K 

£ 21, 22£ 01 *|4|Bj1W UERHfe *«£S/d, E 2IS ttS?^2J £EM 3Q0K, 350K, 400K, 80QKS 
£g*»* DISI B»#<«8«)2| S£tl|Bj« UEhtHQh 

E 2l*| 3-31 2 a M3 SS^Sj gEfe SOIXI£A» AW£S*H 1ms SS7I- 33111110^(4 88*71 

oi chi [&a satr W3i7f ss-ch ^ ms^h-hi §e7f sbok disran 4ook oigeuaw "cua 
s^ew #§t!- *roia Moi^ sr 4= aia. 

MM 13 MI7^?J SE^ 300K 5! 350K2] l°z Sf 1.5ms 32ffi|- AISOilAI gSV^I SEIH 1000IS 
aXlSh SS^SJ 400K S QUUm W~ 1000KS HtWfe 2£ ef 

3ws7[ 3jKJ" AlgOl Eh 

0| life ^5^1 400K 01^2] Hgog ggthS, gg^M gg(^f 930K) 0|g2| 3ms Q\# 

E 22= M57|-^2J g EM 300K, 350K, 400K, 800KS tiSuiaa H|2| Sg^M »aSfe SE^l S.M 
S*S3 LHEH.H £ a«EQIQ. 

E 222J HEH^l 1&fl|S| £AfAIWI HI*H 2slffl°J SAhAI7h ^g^OI ^ ?iAIAIEh 2£|JIH OI^SJ 
gg^£| 3?lzr 71 2| BIBtt V 4 2iD. 

E 300K ^' 35CK°1 BTSSFS ^^21 sILH^OI 4.2 x loVarf gEOIXI^ S 

^^2J ^E7h 40CK S! 850K°] ^ofe ii^^J SfCHSTOI 4.0 x loVorf OIEMDIP-. 

CUEhAi 4 l AICfl!Eq gajAj SAIOil OlgtJ- gffdl s 3^ eJS^E^ 4.3 x loVotf gESJ 

5iM neishs, ^4§o^ acH^e^oi 01 eissE oieoi eie^ ^gepi ?i^bai~ s^^^bj ^em 
4ook oi^h^ aoi ui-g-^tj- as a ^> hq. 

4^1 e 21, e 22°i ^ikhi y\^mo\ nmm. ^#dihS-z^s°j s^, h^^mmm ^i ^^mi-^i 
°ioHAi^ es^cHi ^ofe sirH^e^# sy^ioi^(io) tsizsi ejs-^E oi^s ^itpi ^hai~ a 

OITcIS 5.AJ-AI CHI gS^Oil 5|IIHSS^# 4.3 xl0 8 N/orf OI^|-S SjSISra 4 Si XI 

SLN fecial- ^"01 S£7|-±2J 251 400K "OI^S-S gg^g^ gg^SJ H£f ggOlfe^S 3ms 01^ 

sxiam, gs^oi sa^fe sichs^s 4.3 xioVa^ om^ ^inm^ ^oi ^h^wi a 3^ 49 

M57^2| SEM 300K, 350K, 403K, 800K2i ^ ^gi&hOi SBS aiO|73Sa(^A^E^ 

18m/sec)M tS^IOI 2 All M^tH, D. ElflSJ ^>#m ^gofe oh^O. 

E 23^ □ £itJS2H LtEH* HEH^Ai, MS^^°I SE2J- 4^s°J ^TflM UE^CK 

^^2] g^OHAI^ a^^2J gE7| 300K, 350K2J 4M0I 96X01 73°!- M^7^2J 40QK, 

800K°J 4^0! 99%0|Cf. 

OISS 32H«hAHg ^loHAI^ M^h^Sj ^EM 40DK DISSS ^Sofe ?J0| HUf^lol-Q^ 2 

(XII 4 fiAIOII) 

E 24^ g SAI0J0IIAI2I aOITa SEHp EA1& ESOJQ. 

s?\ m 3 ^AiofloiiAi^ y^ti Mg5i-3Ai a^Kfl aoiTasse a^ra^Lh B 

AIOIIIHIAI^ ^i^AO| Z|^i bhEjfl aO|*f (301-304)3 JMtKSM MOlMsa 

4 JHWfSna^Sfl 47H2J zr*(10d)M CHt>^F01 47H2I ^Ejy| a 01 79 (301 -304)1 ^ 
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BO Q| « ITS £AHT 4= 2Ef tl gQ. a 01 » (301 -304)S| ^31011 SA|£ AlEaAs Ell 01 XI DQI£E 

U InGaAsP £110173 D0I2E1 1 4= 2iD. 

aoiass* tf^iv oil on- xg 3 si aim a- dw^xis aoiHB bsswjs^hsi aioi»»(220)a sa- 

8f£S §aai2l- HS»0I£2| 2711(40) 2-Qil aSWDI SAWttBAI adW>S* 3*11 t&a "?ABf2 

s* SHJfflS-^-SfS* •s* 01 w Ei!01 ^ *JWni)oife 7171011 &sa aoixiooi 

*w sxim Sffffis nil (hi aou-L sais nsoi a= zw«j#ss g«oHs Hsaioi^aqj 

1 »S|*ra 2|.S9HO|>t(10)S| H^SflH^WAIfe 2|E7|- S zW(10d)MA|S 

^i^^(ioe)SQ -Bifsq-oi 3D. nmM adiflsaif ttH .2«(10d)M 3^01 aawi ^ixieh £71© 

HFfih ITOI ^(10d)l BJEfll aO|JB(301~"3Q4)S 7H^>3A| aO|»§81 1 ^(IQd)MAI^ §2 
AIAT8I S^ffil?! QJI^Oll ^(10d)S| gSiffliWI ttg*|g B-gqS #&*WI 3q°J ITtf* 'S|Air 
4 SCD. 

E SEMI a 01 73(301-304)1 OlSuFS ZT«(10d)ft s*£8|£fi 7fi& 4 Si^HS 2X! LH¥°I |T3a 
471- 1011 S|«| £21 »g UE £Q. 

b g aim si- vqi adi^sas it oil yrsa aois(3oi~304)s ?\mt>WM g§¥i aiaisi gzw?i 
= aoii siaiaie i gAiwa- df^ws $mm v&Mm * aa. 

271 2)- gAI (MOHAIR EIS 2»SX|2| S^i MS 10i £ SSF2XI B SS = U 4 4*dfcH 73 §21 m 

2 XI WSXIM aWA|E B|«V * 2JD. 

E 271 ^^AIOIIOilAi^ as»Qi^U §a»°| KBSSAI 3*HMfe| S»7|-«7I7I £l§ bwdia as 
D. 

E 271 zr £KWm\M~ £§201 £g 2|« gSIAI 2 XI CHI EHoKfl asAKTaeh B 1*32] xusg-gs 

^ sa^i a xi (hi bseixi sct aiaoi as sia^ioi^* ois^ &xm\ mva a a 
w ^ aD. 

e i i « aim, n 3 ^Ain a a 4 ^aimmais oisae aoiassi nunvsn chohais ^soi- 
xi sa^LK u\m ^AioiiDflAi oieti- aoixi&2j diiuximss ^^gSOIQ. 

E gSMOl SUtHDI £571^ g2Xh?|= aCH^^ S.^o^l7h 5SJtt 201 aQ. HSOJAI g^ 

01 ggEI^I tlH^CHI ^g^?^ «f^FH^ ^§2J 3tH3DWEIM ^Aimoi 2X^012^^ 

V 4= aD. 

E £91 ^ ^AIM- ^ E^25 SAISI-QIEFE gg^OflAiHJ 'Igqg MOI^ slfe 3X1 Eh 311 

itmioi ^aiw 4=e an> it^i-oi ^Ai^fe soi b^^j ^eh^ ^Ami-s saD^xitt 2a 

aCKQ ^^!D. 

B a^SSI BB^I SXI2J XilZEgfgg sCHStl-. AV7I7I, S^EI ^CH^I^IM HIStJ" 3X^1 71 2J 

aioi^ as^Tiia-, 

2IS?ilD|±EJ 7H^7F§X|E|CH| J|?J^S, Sx-IIBJ H^MaM CCfBh E|MM ?>S ^il^fe §a^l 

a§3iioiioii saa^M ^ ?i§^ioi^£| ^^^i-s-xfEioti eimm b^tai?i jjis ^ehs saae 
a^ioi^oii S^hS ^e?ll£K 

(HIUXISS ^AWhOj 2I5M0I^2| 7H^7F&XhEI£h SB SI EIM2J STII^M gS^fe gSSfll ^HIuF 
S^tT2. a 1WHI aOiAl, 

»aasi Bmm ^mm tk^), gga eihbj ^oim T2(^m)^ ms, T2 &(Ti/ro*40)«a ei-^i- 
e^ saaiM Tjsf&fe 2i §s^a §fe gffl^ axisi Tj^g. 

g^tT 3. A W E^ M 2BM aCHAI, 
271 ggjai XII^E^ICHIAiS, 

saai eimsj =n^Hrai2i ^mw ^ hmd aw eie^ ggaii xii^m^ 21 ^g^^ tt 

= giB^ 2X|2| SI2SS. 
§?S4. XII 9U1M SKHAI, 
271 sa£l BRSTllOflAIS, 

gafll EIM2J =11 T3(^m)£S oFS3, 01 ^)HI T32I- 5*11 2j T10I 50(.aid) ^T3 sT1°J ^1 
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si saai wmtz 21 si-^ s-a^ 2x1a asg-s. 
5. n wm aoiAi, 

§71 3i®W\± MZfEmWMZ. 

3139101^21 7H^7F§Xh2ia ^MM LI, H §*ti¥Sa L2£ oFS, £|§3il0|±2| 7Hq?7te k XEia 

$91 Ltlf i*B^g2| 12?[ 50(* m ) <L1 sL2°) *!1 S.^5fEi 2|§?IIOI±t M^[~: 21 

flRV 6. XII 1* SE^ SI 21HHI SiOlAI, 

§71 seim araeHows. 

5*na duriai aa&toi eiai ngshs- 2i msss gaiii sxia asarei. 

? T n asm san/d. 
§71 saa 3flWEPi«/j=. 

SJiia aumaii gwoi eiss as ag°g sh= m«i axia a2»a. 

3^?** 8. H 4CHM SIOIAI. 

§71 saa H5tcpioiAi=, 

StIIHI HUrfiElll l^sKM SIMM 21 1923 Sfe SB*! 3X|2J 

s=nr9. a ivm skm. 

§71 21 §511 01 ± Jffl^E^IMAIS, 

si5Hoi ±a snai=oi iS¥i 21 mgss srb an*i sxia asge. 

M=f^ 10. 7H^7I§X|E|7|- gJll¥SI2} 5g □OH HloB gfS 21 §31101 ±£1 dUmOl^OII 

£IMS ?>S SBJI7I- #71 JH^SXFEIOi EIM1 aSAI2J §EH3 HHxIEIH, OflUXI g2| 5AHHI °loH 

saaoi 21= si mg^s m= an*i 3x1. 

11. 1 10SMHI SIOIAI, 
§71 2ISH0|±£ Stiai^OI iH¥i 3>= 31 1325 tfe UHI*! 2! XI. 
g^tJ- 12. 21 §51101 ^011 g-SfiiM ^fefSfe 4=UEK>tl2L 

2i§?iidi±2| 7h^m sasi s*r*m, §71 gaea uufsai^ah 2i§?iioi±a th^7i§xi-ei# 

X}a STUM CL>Bh OflUXI g# 5A1SI-SAI ?AJSfe 2CHI SJSH SSSUL SSSI£ gaEWIS 01^01X1 
= ai6| 37321 XJi^gOl SJOiAl, 

§71 SSBTflMAJ Al-gsfe OtlUXI ggiIH7f ©gEISJl till MS¥°I ££^?HH7|- 7M?±g3a 

ouuAi st oisti- s^ap- ei= wiuxissg at isng si-^ am*! 3x1a xni»a. 

13. 21 §311 01 ±011 ^3flii ^ySh= 4=fcJE!31l2L 

2|§3I|0|±2| JH^SWEIW SSSM S*t*Hl. »B»2| Uh^SEIl^ei- 2|§3||0|±2| 7H^?7|<57a€ll 
2OT2| 371* im CHIUXI as SAWraAl ^AhSfe 20)1 2|SH ggsffi, sasis SaE^7^S 01^01 
73= Sffl^i 3X121 HliS-3011 2I0IAI, 

§71 saewoiiAi Afssfc oimxi as, 

g^52| I, U^2| ig§2| CH1UXIM Pc, Ft2ra dPE> g°iMe mi, 

dP / Pc < 0.0521 52J1 E^ofe @&«<*o| xj 3 Q| o.2l» OI§CHI 0|*l^ OHUXIgi! ^ 2°SAI, 

§5H g&S^M §71 im ^Ahofe 21 sgog S ^ g ffl |Aj g^oj ^^gfg. 

14. 2|§?I|0I^ LH Oil 'SES.^iy ^tTHH, 2|§?l|0|>:2| 7H^?7f§XEI7|- ga»0| 2 

oi sjM saa= tta«i sxion sichai, 

2i§?«oii2i sas-a S27H±W£ a§a gsxi*i7i- sxisfe 21 a i^i s 

XI. 

m=t& 15. agoi ss§a 2i§?«oi^ a 01 21 §31101^21 7h^7i§weim gaei= sas-i 

21 §31 01 ±011 mEQ.±m ^tmi-s ^feTE^eh 
2i§9soi±a jh^^oii gast §*rse §*re7i2h, 

gasa b^ia^sh 21 §m 01^21 7H^7h§xisia stii^soii chiuxi gjg ^ah&ioi ggs^ gge 
my, 

§71 gg^l AIA1SI L =S^A|7|^ A| L JE^IS OI^CHXI^ 21 ^If^S thS ail^l SXia fll^^S. 

g^tj- 16. m i5*hhi aoiAi, 

§71 A1 L JB7«[HIAI=. 
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swa. 

SRS 17. a 2101 A|, 

4K7i aimeM-mais. 

X.blH=H 

_1_ CD t=J • 

18. 4 HtHM SICHAI, 
S^t* 19. X-II ISV LHXl Jffl IBS- 9 01^ VOI SiGH A) , 

2i§3floi^ a sass a^ois esss s xses a^i-ofe am q§££se aa*i sxi£i as 

SB. 

g^tf 20.. araoi si^ -mgsi sishoi ± lhoii iraa^i- ^ysm, as^oi^si 7H?7Hwei7f 
saess saEioi oi^chxi^ gai±i sxioii sunai. 

UATtfH¥9 99Htil±2| TIWf&WEI^, 

aoi*is» ±mm aai- oi-ma £M gg^s aiaisi l j^ai?i= 21011 ssei^ 

g^tr 21. a rev, m im, a iw 9 a 20^ 5 ch^ ti mt f&o\M, 

s?\ 21531101^ a gass iremtfe oi^oixi^ a# ii£g m= sa^i sai. 

SB 
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